The presence of a cochlear amplifier is required for a dramatic improvement of hearing sensitivity and frequency selectivity in normal hearing of mammals. The cochlear amplifier refers to the active process of the cochlea maximizing the gain in response to low levels of input signals and minimizing the gain at their high levels as an automatic gain control. The cochlear amplifier is involved in two gain or transfer functions of hair cells or outer hair cells in the cochlea: mechano-electrical transduction (MET) and electro-mechanical transduction (EMT). The mechano-eletcrical transduction located within the stereocilia on the apex of the OHCs indicates a nonlinear transducer function opening the transducer channels through deflection of hair cell bundle into the tallest stereocilia and entering the K+ and Ca 2+ into the cells which increases the hair cell receptor potentials, called depolarization and closing the channels through the deflection in the opposite direction and outflowing the K + and Ca 2+ out of the cells which decreases the hair cell receptor potentials, called hyperpolarization. The electro-mechanical transduction placed in the lateral wall of the OHCs represents the changes in the length and form of isolated OHC in response to the changes of OHC receptor potentials in mammals. This paper reviews the basic mechanisms and the new discovery of the cochlear amplifier, the new methods to characterize the presence, and the clinical approaches to expose the mystery.

